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U constructed DNA compound that comprises 
doubl^tiHndeddeoxyribonucleicacid that SSI 
2&fiS£ bUm8n ^ ^activity, wherein the 



AOC 
GAG 
TTC 
OCC 
ACQ 
AGC 
CTC 
CTA 
TAC 
AAG 
CGC 
GTA 
GAC 
CFG 
ACA 
AGO 
CTG 
AGC 
OCC 

CTC 

GGC 

CGA 

TTC 

GTC 

ATC 

GGG 

GGC 

TAC 

CAT 

GCA 



r/ll N-*M-GCC AAC TCC 
CTG GAG CGG GAG TGC 
OCC AAG GAA ATT TTC 
TCG TCC AAG CAC GTC 
TTO GAG CAC CCO TGC 
TGC ATC GAC GGC ATC 
GGC TGQ GAG GGC CGC 
AAT TGC TCG CTG GAC 
GAG GAG GTG GGC TOO 
AAG CTG GGG GAC GAC 
TTC OCT TOT GGG AGO 
AGT CAC CTG AAA CGA 
GAT CCG CGG CTC ATT 
AGC CCC TGG CAG GTG 
OCC TGC GGG GCA GTG 
GCG GCC CAC TGC ATG 
CTT GGA GAG TAT GAC 
GAC CTG GAC ATC AAG 
AAG AOC ACC ACC GAC 
CAG CCC GCC ACC CTC 
CCG- GAC AGC GGC CTT 
CAG GAG ACC CTC GTG 
GAG AAG GAG OCC AAG 
ATC AAG ATT CCC GTG' 
ATO AGC AAC ATG GTG 
CTC GGG GAC COG CAG 
OCC ATO GTC GCC TCC 
CTG GTG AOC TOG GOT 
GGC GTT TAC ACC AAA 
GGG CAC ATC AOA GAC 
CCT TAG— 3* 



TTC 
ATA 
CAA 
GAC 
GCC 
GGC 
TTC 
AAC 
CGG 
CTC 
CCC 
GAC 
GAT 
GTC 
CTC 
GAT 
CTG 
GAG 
AAT 
TOO 
GCA 
ACQ 
AGA 
GTC 
TCT 
OAT 
TTC 
GAG 
GTC 
AAG 



CTG 
GAG 
AAT 
GGT 
AGC 
AGC 
TGC 
GGC 
CGC 
CTG' 
TOO 
ACA 
GGG 
CTG 
ATC 
GAG 
CGG 
GTC 
GAC 
CAG 
GAG 
OOC 
AAC 
CCG 
GAO 
GCC 
CAC 
GGC 
AGC 
GAA 



GAO 
OAG 
GTG 
GAC 
CTG 
TTC 
CAG 
GGC 
TOT 
CAG 
AAG 
GAA 
AAG 
CTG 
CAC 
TCC 
CGC 
TTC 
ATC 
ACC 
CGC 
TOO 
CGC 
CAC 
AAC 
TGC 
GGC 
TOT 
CGC 
GCC 



OAG 
ATC 
GAT 
CAG 
TGC 
AGC 
CGC 
TGC 
AGC 
TOT 
CGG 
GAC 
ATG 
GAC 
CCC 
AAG 
TGG 
GTC 
GCA 
ATA 
GAO 
GGC 
ACC 
AAT 
ATO 
GAG 
ACC 
GGG 
TAC 
CCC 



CTC 
TOT 
GAC 
TGC 
TGC 
TGC 
GAG 
ACQ 
TOT 
CAC 
ATC 
CAA 
ACC 
TCA 
TCC 
AAG 
GAO 
CAC 
CTG 
GTG 
CTC 
TAC 
TTC 
OAO 
CTG 
GGC 
TOO 
CTC 
CTC 
CAG. 



CGT 
GAC 
ACA 
TTO 
GGG 
GAC 
GTG 
CAT 
GCG 
CCC 
OAG 
GAA 
AGO 
AAG 
TGG 
CTC 
AAG 
CCC 
CTG 
CCC 
AAT 
CAC 
GTC 
TGC 
TOT 
GAC 
TTC 
CTT 
GAC 
AAG 



CAC 
TTC 
CTG 
GTC 
CAC 
TGC 
AGC 
TAC 
CCT 
GCA 
AAG 
GAC 
CGG 
- AAG 
GTC 
CTT 
TGG 
AAC 
CAC 
ATC 
CAG 
AGC 
CTC 
AGC 
GCG 
AGT 
CTG 
CAC 
TOG 
AGC 



AOC 

OAG 

GCC 

TTO 

OOC 

CGC 

TTC 

TGC 

GGC 

GTG 

AAG 

CAA 

GGA 

AAG 

CTG 

GTC 

GAO 

TAC 

CTG 

TGC 

OCC 

AGC 

AAC 

GAG 

GGC 

GGG 

GTC 

AAC 
ATC 
TOO 



wherein 
A is deoxyadenyl, 
G is deoxygoanyl, 
C is deoxycytidyl, 
T is thymidyl, 

R is 5'-GCC CAC CAG GTG CTG CGG ATC 

2£ CGT - 3 ' or 5 '-CAC CAG GTC CTG 
CGG ATC CGC AAA CGT-3' 



'sua jss as a a gf ™— 

-«SSS S S X 1 W 25 ™ 

ss-ggg-gaaaag 

M is 0 or 1, and 
N is 0 or 1, 

R 5£^S£"° OTC CTOCGQ ATC 

R« most necessarily be :. 

and that when 
R is 5'-CAC CAG GTG CTG CGG ATC CGC 

AAA CGT-3', 
R 1 must necessarily be 
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5'-ATG TGQ CAG CTC ACA AGC CTC CTG CTG TTC GTO 
GCC.ACC TGG GGA ATT TCC GGC ACA CCA GCT CCT 
CTT GAC TCA GTG TTC TCC AGC AGC GAG CGT GCC-3'. 



2. A plasmid comprising the DNA of claim L 

3. The plasmid of claim 2 that is plasmid pHC7. 

4. The plasmici of claim 2 that is plasmid pS V2-HCP8. 

5. The plasmid of claim 2 that is plasmid pMSV-HPC 

6. The plasmid of claim 2 that is plasmid pL133. 

7. The plasmid of claim 2 that is plasmid pL13Z 

8. The plasmid of claim 2 that is plasmid pL151. 

9. The plasmid of claim 2 that is plasmid pL141. 

10. The plasmid of claim 2 that is plasmid pL142. 
11 The plasmid of claim 2 that is plasmid 

pMMTABPV-HPC 

1Z A method of producing a polypeptide with human 
protein C activity in a eukaryotic host cell, said method 
comprising: 

A. transforming said eukaryotic host cell with a re- 
combinant DNA vector, said vector comprising: 
{0 a DNA sequence that provides for autonomous 

replication or chromosomal integration of said 
vector in said host cell; 

(n) a promoter and translational activating se- 
quence functional in said host cell; and 

0ii) a DNA compound of claim 1 positioned in 
transcriptional and translational reading phase 
with said promoter and translational activating 
sequence, provided thatwhen N = 1, said transla- 
tional activating sequence does not encode a 
translational start codon; 

B. culturing said host cell transformed in step A 
under conditions suitable for gene expression, 

13. The method of claim 12, wherein said host cell is 
selected from the group consisting of cells of HepG-2, 
Aedes aegypti CV-1, LLC-MK2, 3T3, CHO-K1, CHO 
Kl (dhfr-), Anthraea eucalypti HeLa, RPMI8226, 
H4IIEC3, C127I, and HS-Sultan. 

14. Hie method of claim 13, wherein said host cell is 
selected from the cell line HepG-2. 

. 15. The method of claim 13, wherein said host cell is 
selected from the cell line Aedes aegypti 

16. The method of claim 13, wherein said host cell is 
selected from the cell line C127L 

17. The method of claim 13, wherein said host cell is 
selected from the cell line LLC-MKa. 

18. The method of claim 13, wherein said host cell is 
selected from the cell line 3T3. 

19. The method of claim 13, wherein said host cell is 
selected from the cell line H4IIEC3. 

20. The method of claim 14, wherein the host cell 
cultured in step B is HepG-2/pL133. 

21 The method of claim 14, wherein the host cell 
cultured in step B is HepG-2/pSV2-HPC8. 

22 The method of claim 18, wherein the host cell 
cultured in step B is 3T3/pL141 

23. The method of claim 16, wherein the host cell 
cultured in step B is C127I/pSV2-HPC8. 

24. The. method of claim 12, wherein said recombi- 
nant DNA vector further comprises a selectable marker 
that functions in said eukaryotic host cell 

25. The method of claim 24, wherein the host cell 
cultured in step B is HepO-2/pL132. 

26. The method of claim 24, wherein the host cell 
cultured in step B is HepG-2/pL151. 



• ♦ 
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27. The method of claim 24, wherein the host cell 
cultured in step B is HepG-2/pL141. 

28. The method of claim 24, wherein the host cell 
cultured in step B is HepG-2/pMSV-HPC. 

29. The method of claim 24, wherein the host cell 
cultured in step B is RPMI8226/pL151. 

3a The method of claim 24, wherein the host cell 
cultured in step B is RPMI8226/pL132. 

31. The method of claim 24, wherein the host cell 
cultured in step B is RPMI8226/pMSV-HPC 

32. The method of claim 24* wherein the host cell 
cultured in step B is RPMI8226/pL141. 

33. The method of claim 24* wherein the host cell 
cultured in step. B is CV-l/pL132. 

34. jhe method of claim 24, wherein the host cell 
cultured in step B is CV-l/pL151. 

35. The method of claim 24, wherein the host cell 
cultured in step B is CV-l/pL141. 

36. The method of claim 24, wherein the host cell 
cultured in step B is LLC-MKa/pL132. 

37. The method of claim 24, wherein the host cell 
cultured in step B is CHOKl(dhfir~)/pL141. 

3g, The method of claim 24, wherein the host cell 
cultured in step B is LLC-MK2/pL141. 

39. The method of claim 24, wherein the host cell 
cultured in step B is LLOMKi/pLlSl. 

40. The method of claim 24, wherein the host cell 
cultured in step B is 3T3/pL132. 

41. The method of claim 24, wherein the host cell 
cultured in step Bis CHOKl/pL151. 

42. The method of claim 24, wherein the host cell 
cultured in step B is 3T3/pMMTABPV-HPC 

43. The method of claim 24, wherein the host cell 
cultural in step B is CHOKl/pL141. 

. 44. The method of claim 24, wherein the host cell 
cultured in step B is CHO-Kl(dhfr-)/pL151. 

45. The method of claim 24, wherein the host cell 
cultured in step B is HeLa/pL132. 

46. The method of claim 24* wherein the host cell 
cultured in step B is CHO-Kl/pMSV-HPC 

47. The method of claim 24* wherein the host cell 
cultured in step B is H4IIEC3/pL132. 

4& The method of claim 24, wherein the host cell 
cultured in step B is CHO-Kl(dhfr~)/pMSV-HPC 

49. The method of claim 24, wherein the host cell 
cultured in step B is H4IIEC3/pMMTABPV-HPC. 

50. The method of claim 24* wherein the host cell 
cultured in step B is H4IIEC3/pL141. 

51. The method of claim 24* wherein the host cell 
cultured in step B is C127I/pL151. 

52. The method of claim 24* wherein the host cell 
cultured in step B is C127I/pMMTABFV-HPG 

53. The method of claim 24* wherein the host cell 
cultured in step B is C127I/pL14L 

54. The method of claim 24* wherein the host cell 
cultured in step B is HS-Sultan/pL132. 

55. The method of claim 24, wherein the host cell 
cultured in step B is HS-Sultan/pL141. 

56. The host cell used in the method of claim 20 
which is HepGr-2/pL133. . 

57. The host cell used in the method of claim 23 
which is C127I/pSV2-HPC8. 
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58. The host cell used in the method of claim 25 
which is HepG-2/pL132. 

59. The host cell used in the method of claim 26 
which is HepG-2/pL151. 

60. The host cell used in the method of claim 27 
which is HepG-2/pL141. 

6L The host cell used in the method of claim 32 
which is RPMI8226/pL141. 

62. The host cell used in the method of claim 35 
which is CV4/pL141. 

63. The host cell used in the method of claim 36 
which is LLC-MK2/pL132. 

64. The host cell used in the method of claim 41 
which is CHG-Kl/pL151. . 

65. The host cell used in the method of claim 43 
which is CHO-Kl/pL14L 

66. The host cell used in the method of claim 44 
which is CHO-Kl(dhfr-)/pL151. 

67. The host cell used in the method of claim . 52 
which is C127I/pMMTABPV-HPC 

68. The double-stranded deoxyribonucleic add of 
claim 1, wherein N is 0 and M is L 

69. A method of producing human protein C activity 
in a prokaryotic host cell, said method comprising: . . 

A. transforming said prokaryotic host cell with a 
recombinant DNA vector, said vector comprising: 
0) a DNA sequence that provides for autonomous 

replication or chromosomal integration of said 

vector in said host cell; . 

(ii) a promoter and translational activating se- 
quence functional in said host cell; 

(m) a DNA compound of claim V wherein N=0 
and.M=0 or 1» positioned in transcriptional and 
translational reading phase , with said promoter 
and translational activating sequence; and 

(iv) a selectable marker; 

B. culturing said prokaryotic host cell under condi- 
tions suitable for gene expression. 
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70. The method of claim 69, wherein said prokaryotic 
host cell is selected from the group consisting of Bacil- 
lus, Streptomyces, and R colL 

71 The method of claim 70, wherein said host cell is 
Rcoli K12. 

72. The method of claim 71, wherein said host cell is 
RcoliYLYl RV308. 

73. The method of claim 71, wherein said host cell is 
R coffK12MM294. 

74. The method of claim 71, wherein said host cell is 
£a?//K12RRL 

75. The method of claim 71, wherein said host cell is 
£ COZ/K12RR1AM15. 

76. A plasmid selected from the group consisting of 
pUC19HQ pCZ118, pCZIO, pCZll, pCZ451, pCZ459, 
andpC2455. 

77. The plasmid of claim 2 that is plasmid pCZ460. 

78. The host cell cultured in step B of the method of 
claim 72 that is R coli K12 RV308/pCZ460. 

79. The host cell cultured in step B of the method of 
claim 73 that is R coli K12 MM294/pCZ460. 

m 80. A method of claim 12, wherein said host cell is a 

U CHO-Kl host cell, including the dhfr- derivatives 

\r\ thereof. 

p 8L A constructed, recombinant DNA sequence that 

comprises the coding sequence for the active light chain 
jj] of human protein C, said active light chain having the 

jjj amino acid residue sequence: - 

?ss5s»sgsssls iss »' 

sjs sss a, s-is.g s s s f ■ & at & « « 

S^isii^f lllllliss 
SssaSsssasss^"!"- 

wherein ALA is Alanine, ARG is Arginine, ASN is 
Asparagine, ASP is Aspartic Acid, CYS is Cysteine, 
OLN is Glutamine, GLU is Glutamic Acid, GLY is 
Glycine, HIS is Histidine, ELE is Isoleucine, LEU is 
Leucine, LYS is Lysine, MET is Methionine, PHE is 
Phenylalanine, PRO is Proline, SER is Serine, THR is 
Threonine, TOP is Tryptophan, TYR is Tyrosine, and 
VAL is Valine. . ^ 

82. The DNA sequence of claim 81 wherein the cod- 
ing strand is: 

CGT CAC AGC 
OAC TTC GAG 
ACA CTO GCC 
TTG OTC TTG 
GGG CAC GGC 
GAC TGC CGC 
OTG AGC TTC 
CAT TAC TGC 
GCG CCT GGC 
CCC OCA GTG 
GAG AAG AAG 









5M3CC 


AAC 


TCC 


AGC 


CTG 


GAG 


CGG 


GAG 


TGC 


GAG 


GCC 


AAG 


GAA 


ATT 


TTC 


TTC 


TOG 


. TCC 


AAG 


CAC 


OTC 


CCC 


TTG 


GAG 


CAC . 


CCG 


TGC 


ACQ 


TGC 


ATC 


GAC 


GGC 


ATC 


AGC 


GGC 


TOG 


GAG 


GGC 


CGC 


CTC 


AAT 


TGC 


TOG 


CTG 


GAC 


CTA 


GAG 


GAG 


GTG 


GGC 


TOO 


TAC 


AAG 


CTG 


GOG 


GAC 


GAC. 


AAG 


TTC 


CCT 


TOT 


GGG 


AGO 


CGC 


AGT 


CAC 


CTO-3' 







TTC 


CTG * 


GAG 


GAG 


CTC 


ATA 


GAG 


GAG 


ATC 


TGT 


CAA 


AAT 


GTG 


GAT 


GAC 


GAC 


GGT 


GAC 


CAG 


TGC 


GCC 


AGC 


CTG 


TGC 


TGC 


GGC 


AGC 


TTC 


AGC 


TGC 


TTC 


TGC 


GAG 


CGC 


GAG 


AAC 


GGC 


GGC 


TGC 


ACQ 


CGG 


CGC 


TGT 


AGC 


TGT 


CTC 


CTG 


CAG 


TGT 


CAC 


CCC 


TOG 


AAG 


CGG 


ATG 



wherein A is deoxyadenyl, G is deoryguanyl, C is deox- 
ycytidyi, and T is thymidyl. 
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83. The constructed. 

recombinant DNA sequence of claim 81. 

further comprising the constructed j 

recombinant DNA sequence that comprises / 

/ 

the coding sequence for the active heavy 
chain of human protein C. said active hea^ 
chain having the amino acid residue 
sequence: 

LEU ILE ASP GLY LYt 
MET THR ARG ARG GLY ASP SER PRO 
TRP GLN VAL VAL LEU LEU ASP SER 
LYS LYS LYS LEU ALA CYS G^Y ALA 
VAL LEU ILE HIS PRO SER TRP VAL 
LEU THR ALA ALA HIS CY^MET ASP^ 
GLU SER LYS LYS LEU LEU VAL 
LEU GLY GLU TYR ASP LEU AIKS ARG 



TRP GLU LYS TRP GLU LEU /VSP LEU 




ASP ILE LYS GLU VAL /PHE VAL HIS 
PRO ASN TYR SER LYB SER THR THR 
ASP ASN ASP ILE AlA LEU LEU HIS 
LEU ALA GLN PRO/ALA THR LEU SER 
GLN THR ILE VAl/ PRO ILE CYS LEU 
PRO ASP SER GLY LEU ALA GLU ARG 
GLU LEU ASN GLN ALA GLY GLN GLU 
THR LEU VAL/rHR GLY TRP GLY TYR 
HIS SER SERARG GLU LYS GLU ALA 
LYS ARG ASN ARG THR PHE VAL LEU 
ASN PHE ILE LYS ILE PRO VAL VAL 
PRO HIS ASN GLU CYS SER GLU VAL 
MET SER ASN MET VAL SER GLU ASN 
MET yEU CYS ALA GLY ILE LEU GLY 
ASP ARG GLN ASP ALA CYS GLU GLY 
ASP SER GLY GLY PRO MET VAL ALA 
SER PHE HIS GLY THR TRP PHE LEU 




VAL GLY LEU VAL SER TRP GLY GLU 
GLY CYS GLY LEU LEU HIS ASN TYR 
GLY VAL TYR THR LYS VAL SER ARG 

"7 

TYR LEU ASP TRP ILE HIS GLY HIS 
ILE ARG ASP LYS GLU ALA PRO GLN 
LYS SER TRP ALA PRO 



wherein ALA is Alanine. ARG is Ar 
ASN is Asparagine. ASP is 
CYS is Cysteine. GLN is ffiutamufe. GLU is 
Glutamic Acid. GLY is dlvcine. HIS is 
Histidine. ILE is Isoleocine. LEU is 
Leucine. LYS is Lreine. MET is 
Methionine. PHE/is Phenylalanine. PRO is 
Proline. SER is/Serine. THR is Threonine. 
TRP is Tryptophan. TYR is Tyrosine, and 

The method of claim 12. 

A 

further comprising isolating said polypeptide 
with human protein C activity. 

¥ $ 

%£. The method of claim 8^. 

A X 

wherein said polypeptide is human protein C 
zymogen. 

8#. The method of claim &g 
A A 

which further comprises activating the 
human protein C zymogen to produce human 
activated protein C. 

f s 

8yT A method of claim 8ff^ 
wherein the activation step is performed 
using the thrombin/thrombomodulin 
complex. 



8J^\ The method of claim 12. 
wherein said recombinant DNA sequence is 
a eukarvotic vector 

gj^ The method of claim &1 
wherein said eukarvotic vector is a 
mammalian vector. 

$&. The method of claim 12. 
wherein said eukarvotic host cell is a 
mammalian host cell. 

91. The plasmid of claim 2. 
further comprising a murine dihvdrofolate 
reductase (dhfr) gene under the control of an 
SV40 early promoter. 



92. 



The plasmid o: 



further comprising a promoter^ 
the group consisting of ^^V4yearly 

moter 




